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Abstract: The research on the expression and mutations of DAZ and its homologues in human and other mammals suggests
that protein products of these genes can mainly affect development of germinal cells. The aim of the present study was to
analyze the expression of the DAZ gene in seminiferous tubules of six men with spermatogenic disorders (hypospermatogenesis
and spermatogenic arrest). The results based on the RT-PCR IS technique demonstrated that the DAZ product was present only
in some seminiferous tubules and the fluorescence intensity was different within individual tubules. The most intense
fluorescence characterised the spermatogonia, especially these organised in small groups inside separate tubules. In the patients
with spermatogenic arrest at the spermatocyte stage, the DAZ gene transcripts were also found in primary spermatocytes.
However, the fluorescence intensity of primary spermatocytes, except the fluorescence of the spermatocytes localised upon
the lumen, was weaker than the fluorescence of spermatogonia. The results of our study showed that DAZ gene activity seems
to correspond to the proliferative activity of stem cells of germinal epithelium. (www.cm-uj.krakow.pl/FHC)
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Introduction
Male factor infertility accounts for about half of the
cases of couple infertility. The potential of assisted
reproduction techniques to transmit genetic defects
causing male infertility raises questions concerning the
need for a systematic genetic screening and relevant
genetic counseling of the affected patients. With the
advancement of molecular cloning techniques, Y chro-
mosome genes associated with spermatogenesis have
been identified. Deletions of these genes, especially
located on the long arm of Y chromosome are frequently
linked with the spermatogenic defects [12]. Molecular
techniques employing Y chromosome-specific markers
subsequently revealed that 5-10% of severely oligozoos-
permic or azoospermic men have cytogenetically in-
visible Yq microdeletions [8]. These fall into three
classes mapping to discrete subintervals of the Yq re-
gion, termed Azoospermia Factor - AZFa, b and c. Only
AZFc deletions were associated with a variable testicu-
lar pathology (spermatogenic arrest, lack of the germ
cells, Sertoli cell only syndrome - SCOS) and in rare
cases AZFc deletions were even found inherited from
father to son [10]. The best-characterized gene family of
this region is the Deleted in AZoospermia (DAZ) gene
family, which is present in four nearly identical copies.
Although DAZ is not the only gene present in this region,
it is the major AZFc candidate [15]. This possibility is
supported by high homology of DAZ with Drosophila
melanogaster male infertility gene, boule, which muta-
tion causes spermatogenic arrest [3]. Furthermore, more
recent evidence of the spermatogenic role of the DAZ
gene product arose from the observation that a human
DAZ transgene is capable of partially rescuing the sterile
phenotype of mouse knockout for the homologous gene
Dazl [13]. The critical role for DAZ in human male germ
cell development is also supported by the evidence that
this gene is testis-specific, with transcription limited to
germ cells [7], even if its function remains unclear, and
the postulated RNA binding property of the gene has not
yet been demonstrated [11].
The aim of our study was to examine the distribution
and concentration of DAZ transcripts in the seminiferous
epithelium of testis of men with spermatogenic disor-
ders. 
Materials and methods
Testicular biopsies were obtained from six men with defective sper-
matogenesis: hypospermatogenesis (4 patients) and spermatogenic
arrest (2 patients). The tissue was fixed in 4% formaldehyde in
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phosphate buffered saline (PBS), dehydrated and embedded accord-
ing to standard procedure [2]. All cases were evaluated on hematox-
ylin-eosin stained sections. For the research the approval was
obtained from the institutional ethical committees.
In order to detect the DAZ mRNA, the sections (3 µm) were
prepared according to the procedure described earlier [14]. Reverse
transcription in situ was performed using Expand Reverse Transcrip-
tase (Roche Molecular Biochemicals, Mannheim, Germany) with the
primer specific for the DAZ gene (reverse primer: 5’-ATG-
CAAAGCTCAATACTGA-3’, complementary to nucleotides
36319-36337, PubMed AC00021). The 460 bp fragment of cDNA
of the DAZ gene transcript was amplified by in situ PCR, using the
following primers: sense 5’-TGTTACCAGAAGGCAAAATC- 3’
(nucleotides 1413-1432, PubMed AC00021) and antisense 5’-
GCAACTGACATCCAGTGATG-3’ (complementary to nucleo-
tides 4613-4632, PubMed AC00021). Fluorescence-labeled
nucleotides CyTM3-dUTP (Amersham Biosciences, Little Chalfont
Buckinghamshire, UK) were used in order to identify the amplified
product. DAZ mRNA distribution was examined using Carl Zeiss
LSM 510 confocal microscope.
The use of computer-assisted image transformation allowed for
semi-quantitative assessment of RT-PCR IS results. Greyscale for-
mat of the images was created as described earlier [9, 14]. Images
generated in .lsm true color file format from Zeiss LSM Image
Browser Version 3.1.0.99 for Carl Zeiss Laser Scanning System
LSM 510 (Carl Zeiss GmbH) were exported to Microsoft Windows
Bitmap File Format and saved. In Adobe Photoshop 5.5 CEEA
(Adobe Systems Inc.1989-1999), the color mode was changed to
greyscale format (8-bit per channel; 256 grey levels) and stored as a
Windows 8 Bitmap File Format. Using Scion Image (Release
beta 4.0.2) for Windows software (Scion Corporation 2000), the
greyscale was changed into 32-colour table mode and stored as a
pseudocolors.
Results
The analysed group included both men with hypo-
spermatogenesis and spermatogenic arrest. The re-
sults of the research based on the RT-PCR IS
technique demonstrated that the localisation of DAZ
mRNA in all studied patients was similar to these
obtained in the control group, especially in case of
hypospermatogenesis, characterised by the presence
of mature spermatids [14]. The active DAZ gene was
present only in part of examined seminiferous tubules
(Fig. 1). The intensity of RT-PCR IS product fluores-
cence was different within individual tubules, as was
clearly shown by expressing the intensity of the fluo-
rescence as levels of greyscale images. The most
intense fluorescence both in case of hypospermato-
gensesis and spermatogenic arrest characterised the
spermatogonia, especially those organised in small
groups inside separate tubules (Fig. 2). The fluores-
cence intensity measured on 256-grade greyscale ex-
ceeded 100 (data not shown). A weaker fluorescence
was detected in primary spermatocytes, mostly lo-
cated in the nearest neighbourhood of positively
stained spermatogonia (Fig. 2). The fluorescence in-
tensity of primary spermatocytes ranged from 68 to 75
of greyscale and was weaker than the corresponding
intensity of spermatocytes in the control group [14].
A very weak fluorescence (around 60) was noted for
the other cells of seminiferous tubules, i.e. secondary
spermatocytes and spermatids. 
The most characteristic feature of the studied group
was the presence of single primary spermatocytes with
high accumulation of RT-PCR IS products, localised
Fig. 1. Detection of the DAZ transcript in testis of men with hypo-
spermatogenesis. Bright fluorescence shows the RT-PCR IS pro-
ducts. The places of accumulation of DAZ mRNA corresponding to
the groups of spermatogonia are indicated by arrows. × 100.
Fig. 2. Localization of DAZ transcripts in seminiferous tubule of men
with spermatogenic arrest. Arrows indicate single primary sperma-
tocytes with high accumulation of RT-PCR IS products. × 400.
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upon the lumen level (Fig. 2) The fluorescence intensity
corresponding to the level of DAZ expression for about
5% spermatocytes reached 150th greyscale level (data
not shown).
In some seminiferous tubules only Sertoli cell were
observed. The intensity of RT-PCR IS product fluores-
cence in the tubules of studied patients corresponded to
the fluorescence of the background, thus it was assumed,
that there was no expression of the DAZ gene.
Discussion
The results of the present study showed that there was
no significant difference of DAZ activity between con-
trol and study groups. The DAZ mRNA was found in
most spermatogonia, but its amount, measured in levels
of greyscale, was lower that in the control group.
A weaker fluorescence corresponding to minor amount
of DAZ transcripts was noted for the other cells of
seminiferous tubules, i.e. spermatocytes and spermatids.
The precise biological role of the DAZ gene in sper-
matogenic process is still unknown. There are almost no
data about the expression of the DAZ gene in men with
defective spermatogenesis and without deletions of the
studied gene. Kuo et al. using quantitative PCR showed
that expression of the DAZ gene in patients with sper-
matogenic disorders is significantly lowered. The authors
suggested that the decreased number of spermatogonia is
responsible for the lowered level of DAZ transcripts [5, 6].
The hypothesis is acceptable only when assumed that the
amount of mRNA among the spermatogonia is constant.
This amount, however, is clearly lowered in the sperma-
togonia of men with spermatogenic disorders, as shown
in our study. The active gene present in spermatogonia
could be involved in the regulation of their proliferation.
The observations are in agreement with the results of
Bar-Shira and Maymon, who assessing PCNA immu-
noreactivity showed the proliferating potential of sper-
matogonia [1]. The absence of DAZ gene deletions in
case of spermatogenic disorders does not exclude a
decreased expression of this gene. Low expression of
DAZ could be responsible for the lower amount of
transcripts in spermatogonia noticed during our experi-
ments. Since there were no significant differences in
DAZ activity between the control and study groups, it
seems that morphological changes in testis of men with
spermatogenic defects can be related to disturbed
meiotic divisions. Mutation of other genes located in Y
chromosome, especially those involved in DNA repair
could be responsible for the impaired spermatogenesis
[4]. The results of our study support such hypothesis.
The spermatocytes with high accumulation of DAZ tran-
scripts were observed upon the lumen of seminiferous
tubules. Very likely in these spermatocytes meiosis was
blocked at the first stages of division. 
DAZ gene activity seems to correspond to the prolif-
erative activity of stem cells of germinal epithelium.
Since the amount of DAZ mRNA was clearly lowered in
the spermatogonia of men with spermatogenic disorders,
it seems that the active gene present in most spermato-
gonia observed by us could be involved in the regulation
of division of these cells.
The analysis of DAZ expression could be helpful in
diagnosis of spermatogenic disorders. 
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